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versely, areas covered with dense vegetation mil prove effective in holding
back the water and smoothing out the peak of the flood. (See Ref. 42, Art. 65.)
Heavy grasses and underbrush are particularly effective in this respect. For-
ests also retard the melting of snow. Practically no water, at the peak of the
precipitation, is held back by adherence to leaves and branches of forests above
the ground surface. For this reason many engineers in this country are of the
opinion that it is the removal of the dense underbrush and surface humus rather
than of the large trees that has increased flood tendencies in deforested dis-
tricts.

On the other hand, a commission of engineers studying floods in Germany
has concluded that forests tend to mitigate the smaller and middle floods &
and that only in long and continued rainfall is this influence lost.

Valley storage is the amount of water required to fill the river channel and
valley to high-water elevation during floods. This sometimes has a tremendous
influence on peak discharge. The peak of the great flood of 1869 on the Black
River at Watertown, N. Y., was exceeded in magnitude at Lyons Falls, on the
same river where the drainage area was less than half, owing to the valley
storage on the flats between the two places.6

Frequent restrictions in the river valley will tend to increase valley storage.

Steep slopes will produce rapid runoff. Therefore floods from mountainous
districts are relatively severe.

In rivers having tributaries extending in the shape of a fan from a given
point, and of approximately the same size, the peak of the flood from each of
the tributaries is likely to reach the main stream and the dam at approximately
the same time, resulting in relatively large floods. Conversely, when the
catchment area is relatively narrow, with tributaries of different sizes discharg-
ing into the main stream at regular intervals, the peak of the runoff from the
tributary areas will reach the dam at different times, resulting in relatively
small floods. A large number of tributaries is also productive of rapid runoff.

The creation of extremely long reservoirs materially decreases the time of
runoff.

If a rainfall center passes up the river, the runoff during the first of the
rainfall period reaches the point in question at a different time than that from
the last part; but if it passes down the river at about the same rate as the water
flows, all of the runoff tends to reach the point in question at the same time
with a resultant higher peak. Therefore streams that lie generally parallel to
the direction of movement of rainfall centers and flow in an opposite direction
have smaller flood probabilities than those which flow with the storms.

The capacity of the catchment area to release stored water suddenly may be
indicated by:

(1) The frequency and magnitude of ice and log jams, with consequent
danger of release of impounded waters at or near the peak of the flood.
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